SUMMARY In the pvlorus ligated rat vagotomv has been attempted by chemoneurolysis with alcohol. Surgical truncal vagotomy reduced the intragastric acid produced in a five-hour period from 310± 17.6 (SD) gmol to 5.4+2.4 /mol with a mrarked reduction in the ulcer score. In'jection of 30%)/e alcohol in the region of the vagal trunks at the level of the lower oesophagus produced a marked reduction in gastric acid secretion (7.6±3.7 umol). Injection of solutions of alcohol in concentrations over 10% along the lesser curvature reduced gastric acid output to less than 10 umol with a corresponding reduction in the ulcer score. Four months after the injection of 30% alcohol along the lesser curvature the acid output was 23(0±5+7 gmol and no gastric ulceration occurred.
Lumbar sympathectomy performed by percutaneous injection of phenol or alcohol was introduced bv Haxton' in 1949 and is now routinely used in manv centres. Delovers et al studied the selective destruction of the myenteric nerve plexus of the lower oesophagus by submucosal injection of 5% phenol: in this studv phenol was shown to be a specific destructive agent for nervous tissue and at 5%-concentration produced minimal fibrosis and no necrosis. Schapiro gastric junction to the incisura, using a fine-bore needle. Concentrations of alcohol varying between 10 and 100% were used. In group 9 a 20% solution of ammonium sulphate was used as the neurotoxin and injected along the lesser curvature. After ligating the pylorus in all groups the abdomen was closed and anaesthesia was maintained by intraperitoneal pentobarbitone (Sagital). The animals were placed in an incubator in which their body temperature was maintained and they were killed after five hours, this was the period of time during which stable anaesthesia could be reliably achieved. The stomach was removed and the gastric contents were collected for estimation of pH, volume, and acid content. The number of ulcers or erosions was then counted and after photography samples of the excised stomachs were examined histologically by light microscopy. In group 10 a solution of 30% alcohol was injected along the lesser curvature of the stomach, these animals were allowed to recover and four months later at a second laparotomy pylorus ligation was carried out before they were killed, five hours later. The longer term effects of the injection of concentrations of 75 and 100% alcohol along the lesser curvature were also investigated. In addition, a group of eight anaesthetised rats with sham operation but no pyloric ligation were placed in the incubator for five hours.
Results
The rats in which pyloric ligation alone was performed (group 1) had a mean acid output of 310±17-6 (SD) ,umol and marked ulceration occurred in the stomachs of each of these animals. The total ulcer score in this group of eight rats including erosions was 248 (Table 2) . Truncal vagotomy, performed surgically (group 2), markedly reduced both acid output, to a level of 5-2±2-4 ,mol, and the tendency to ulcerate, the Taylor, Holt, Andrews, and Heading 10) after a preterminal pylorus ligation study had an acid output of 230±5.7 ,umol and the ulcer score in these animals was zero.
A group of eight animals was also observed after the injection of 100% alcohol along the lesser curvature; four of these animals developed gross gastric dilatation and necrosis of the lesser curve with leakage of gastric contents and fatal peritonitis. In a group injected with 75% alcohol there were two deaths from this cause. Several of the group injected with 30% alcohol and studied four months postinjection had grossly dilated stomachs at laparotomy and, despite fasting for 24 hours, these contained considerable gastric residue; it was assumed that the innervation of the antrum in addition to the parietal cell area had been damaged by the alcohol and a situation similar to surgically induced truncal or selective vagotomy had resulted. Histological examination of the lesser curvature of the stomach in those rats in which 30% alcohol had been injected four months previously revealed no abnormality in the cellular architecture.
After five hours in the incubator under general anaesthesia the sham operated group did not produce ulcers, and after being killed there was little or no resting juice in the stomach.
Discussion
This study performed in the rat showed that alcohol in concentrations of over 10% when applied to the vagus nerve produced functional damage with little damage to other tissues when concentrations of up to 50% were used. After four months acid output remained markedly reduced when a concentration of 30% was used. Absolute alcohol in the rat may produce extensive tissue damage with necrosis of the gastric wall.
The period of time between ligating the pylorus and killing the animal (five hours) was less than that described by Shay5 (16 hours). The reason for this was that, in order to comply with Home Office regulations, the animals were kept fully anaesthetised after ligating the pylorus.
Despite placing the rats in an incubator we were able to reliably maintain anaesthesia for only a minimum of about six hours before some of the animals died, but all survived for five hours. Although the period of time was reduced, all of the control animals with pyloric ligation developed ulceration and gastric erosions, and secreted acid in sufficient quantities for this to be accurately measured.
Conversely, animals placed in the incubator after sham operation did not ulcerate. It is apparent from this study that the concentrations of alcohol used were capable of penetrating and damaging the fine vagus trunks in the rat.
Although the conditions of this study are far from physiological, use has been made of a model (the pyloric ligated rat) which produces a marked acid secretory response with, in the presence of an intact vagus, an inevitable tendency to ulcerate.6 After vagotomy this propensity for ulceration is markedly reduced. 6 The study indicates that the application of alcohol in the region of the vagus in the rat is capable of reducing acid output and the number of experimentally induced ulcers. In man the fibrous tissue Surrounding the vagal trunks or the thickness of the trunks themselves would probably prevent penetration by alcohol. 
